Exclusions (from previous study)
Women who had at least one treatment that was not IVF or ICSI (20625 women)
Women who ever underwent IVF for purposes of egg/embryo storage (9724 women)
Women who had a subsequent fresh treatment within 42 days of previous treatment or a frozen treatment within 28 days of previous treatment (4511 women)
Women whose first treatment was a frozen treatment (4250 women)
Women who had unusual treatment information (coding errors) (834 women)
Women who at their first treatment were under 18 years old or over 50 years old (59 women)
Women who ever had >3 embryos transferred (49 women) 
Further exclusions for OPiS model

Text S1. Further detail on statistical methods
Missing data
Single imputation was performed to impute values for those predictors with missing information. The imputation was performed using a combination of the Markov Chain Monte Carlo method (to attain a monotone missing data pattern), predicted mean matching regression (to impute continuous predictors with missing data), logistic regression (to impute binary predictors), and the discriminant function method regression (to impute nominal categorical predictors). We used all predictors described above, last complete cycle number, and livebirth outcome information (such as live-birth occurrence, last complete cycle number, time from first to last cycle) informed the imputation process. 1 The models were also developed only in those couples with complete data.
When the distribution of predictors was assessed by year of first treatment, the proportion of couples with no previous pregnancy was consistently between 65-70% until it dropped to 13% in 2008. This was assumed to be due to a data recording problem and therefore it was decided that this variable should be treated as missing for 2008. This resulted in 9% of women having a missing value for this predictor. Furthermore, 16% of women had missing duration of infertility, 0.9% had missing stage of embryo transfer, and 0.04% had no data on the number of embryos transferred. Overall 20589 (18.1%) women had at least one piece of missing information.
Single imputation was used to impute missing values in 18% of couples in order to increase statistical power and adjust for any biases caused by excluding women with missing information. Single rather than multiple imputation was used because methods to assess model performance such as discrimination and calibration are much more straightforward to calculate using the former. The database was very large and the amount of missing data was relatively low meaning that there was minimal risk of underestimation of the uncertainty associated with imputed values as can arise when using single imputation in small datasets.
2
Internal validation
When developing a new statistical model it is important to assess for 'overfitting'. This occurs when there are too many predictors included in the model in relation to the number of observations such that its generalisation to new patients is too optimistic. 2 To assess overfit, an internal validation was carried out using bootstrapping to calculate the 'optimism', defined as the true performance of the model minus the apparent performance. Three hundred bootstrap samples, each containing the same number of patients, were generated with replacement. In each sample a stepwise selection process to derive the original model was applied. The calibration slope was calculated for each of the 300 sample derived models (apparent performance) and also for each of the 300 sample derived models applied to the original dataset (true performance). The difference between the two calibration slopes for each sample was averaged over the 300 samples. This reflected the optimism of the calibration slope in the original model.
Text S2. Predicting continuation of IVF after a failed first complete cycle Methods
We conducted a further analysis to investigate the effect of patient characteristics and treatment information from the first complete cycle on continuing to a second complete IVF cycle. Women who had a live-birth in their first complete cycle were excluded from the analysis. A Cox regression model was used to predict the hazard of continuation of IVF after a failed first complete cycle. The start time was date of last treatment (fresh or frozen-thawed transfer attempt) in the first complete cycle and the end date was either the date of egg collection in the second complete cycle or the end of follow-up (30 th September 2009), whichever came first. Patients were censored if they did not start a second complete cycle during follow-up. The same patient and treatment predictors were used in this model as was used in the post-treatment discrete time model.
Results
Younger female age and shorter duration of infertility were associated with an increased chance of continuing treatment (see table below). Women who never had a previous pregnancy were 28% more likely to continue than women who had a previous pregnancy. Tubal and anovulation infertility resulted in a decreased chance of continuing treatment. Women who had a single fresh cleavage stage embryo transfer in their first complete cycle had a decreased chance of continuing compared to those who had a double cleavage stage transfer. Those who had no fresh embryos transferred in their first complete cycle had a 8% increased chance of continuing compared to those who had a double cleavage stage transfer.
The chances of continuing reduced by 25% in those who had cryopreserved embryos in their first complete cycle. This may be because the patient did not have them all transferred by the end of follow-up. 
